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Monoclinic, P2^/n 
a = 10.673 (1) A 
b = 22.906 (2) A 
c = 11.2939 (11) A 
P = 95.784 (1)° 
V = 2747.0 (4) A 3 



Mo Ka radiation 
li = 0.22 mm -1 
T = 298 K 

0.30 x 0.26 x 0.12 mm 
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Data collection 

Bruker SMART APEX CCD area- 
etector diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
Tna,, = 0.937, T max = 0.974 

Refinement 

R[F 2 > 2a(F 2 )} = 0.051 

wR(F 2 ) = 0.122 

5 = 0.83 

4851 reflections 



13873 measured reflections 
4851 independent reflections 
2145 reflections with / > 2a(I) 
Ri„, = 0.057 



329 parameters 

H-atom parameters constrained 
Ap„ax = 0.29 e A~ 3 
AAmn = -°- 14 e A ~ 3 



Key indicators: single-crystal X-ray study; T = 298 K; mean ct(C-C) = 0.005 A; 
R factor = 0.051 ; wR factor = 0.122; data-to-parameter ratio = 14.7. 

In the title molecule, C 3 oH3 0 N 4 S2, the two benzene rings 
connected through the disulfide chain form a dihedral angle of 
88.7 (1)°, and the two benzene rings in the benzylideneaniline 
fragments form dihedral angles of 34.0 (1) and 35.4 (1)°. The 
crystal packing exhibits no significantly short intermolecular 
contacts. 

Related literature 

For biological activity of Shiff base derivatives, see: Loncle et 
al. (2004); Li et al. (2004). For a related structure, see: Roy et 
al. (2009). 




Experimental 

Crystal data 

C 3 oH 30 N 4 S 2 M r = 510.70 



Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

This project was supported by the Foundation of Liaocheng 
University (grant No. XI 0007) and the Graduate Education 
Innovation Program of Liaocheng University (grant No. 
LCUYZ11001). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: CV5186). 
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2-{ [4-(Dimethylamino)benzylidene] amino}phenyl disulfide 
Q.-P. He, L. Dai and B. Tan 

Comment 

In recent years, a number of Schiff base derivatives were shown to exhibit a wide range of interesting biological activities, 
including antibacteriale antifungal, anticonvulsant, anticancer activities as well as herbicidal and fungicidal activity (Loncle 
et ah, 2004; Li et al, 2004). As a part of our continuing interest in Schiff s bases contained imine N and anionic S atoms, 
we report here the crystal structure of the title compound (I). 

In (I) (Fig. 1), the molecule has a trans configuration about the S — S bond. All bond lengths and angles are normal 
and comparable to those observed in similar compound 2,2'-(disulfanediylbis(2,l -phenyl enenitrilomethylylidene)) bis(4,6- 
di-tbutylphenol) (Roy etal, 2009). Two benzene rings connected through disulfide chain form a dihedral angle of 88.7 (1)°, 
and two benzene rings in two benzylideneaniline fragments form the dihedral angles of 34.0 (1) and 35.4 (1)°, respectively. 
The crystal packing exhibits no significantly short intermolecular contacts. 



4-(Dimethylamino)benzaldehyde (6 mmol) and 2,2'-diaminodiphenyl disulfide (3 mmol) was refluxed in 20 ml of ethanol 
for 4.0 h, the mixture then cooling slowly to room temperature and affording the title compound, then recrystallized from 
ethanol, affording the title compound as a yellow crystalline solid. 



All H atoms were positioned geometrically, with C — H=0.93-0.96 A, and refined as riding, with C/i S0 (H)=l .2— 1.5 (7 eq (C). 



Experimental 



Refinement 



Figures 




Fig. 1. ORTEP drawing of the title complex with atomic numbering scheme and thermal el- 
lipsoids at 30% probability level. 



2-{[4-(Dimethylamino)benzylidene]amino}phenyl disulfide 



Crystal data 



C3oH 30 N 4 S 2 



F(000) = 1080 

D % = 1.235 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 1564 reflections 



M,-= 510.70 



Monoclinic, P2\ln 
a = 10.673 (1) A 



sup-1 



supplementary materials 



b = 22.906 (2) A 9 = 2.5-18.1° 

c= 11.2939 (11) A n = 0.22 mm" 1 

(3 = 95.784 (1)° T=298K 

K= 2747.0 (4) A 3 Block, yellow 

Z=4 0.30 x 0.26 x 0.12 mm 



Data collection 



Bruker SMART APEX CCD area-etector 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

phi and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.937, T max = 0.974 
13873 measured reflections 



485 1 independent reflections 

2145 reflections with I>2a(I) 
R int = 0.057 

^max = 25.0°, 0 m in — 2.5° 

/! = -12^12 

k = -27^25 
/ = 13^11 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > loiF 2 )] = 0.051 
wR(F 2 ) = 0.122 
5 = 0.83 

4851 reflections 
329 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = l/[o 2 (F 0 2 ) + (0.0486.P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max < 0.001 
Ap max = 0.29eA- 3 
Ap mi „ = -0.14eA~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 

2 2 2 

al i?-factors R are based on F, with F set to zero for negative F . The threshold expression of F > o(F ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

x y z U[ so *IU e0i 

SI 0.19747 (8) 0.14806 (4) 0.72993 (7) 0.0713 (3) 
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0.059 (2) 




0.0001 (19) 


A AA^7 (\ 1\ 
U.UUj / (1 /) 


A AA£1 ^1 7~l 

U.UU03 (1 /) 


C17 


0.080 (3) 


0.067 (3) 


0.092 (3) 




0.003 (2) 


a aat r'^^ 
U.UU3 (Z) 


A A 1 a ri\ 

U.U1U (Z) 


C18 


0.079 (3) 


0.090 (3) 


0.128(4) 




0.003 (2) 


0.021 (3) 


0.037 (3) 


C19 


0.074 (3) 


0.116(4) 


0.133 (4) 




0.012(3) 


0.029 (3) 


0.034 (3) 


C20 


0.081 (3) 


0.089 (3) 


0.116(3) 




0.019 (2) 


0.021 (3) 


0.029 (2) 


C21 


0.061 (2) 


0.070 (3) 


0.071 (2) 




0.006 (2) 


0.0053 (19) 


0.0096 (19) 


C22 


0.066 (2) 


0.075 (3) 


0.084 (3) 




0.005 (2) 


0.006 (2) 


0.006 (2) 
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A ACA f}\ 


U.UO J \ J ) 


U.U 15 \Z) 


A AAAC (\ A\ 

U.UUVj \iy) 


U.UUo yl ) 


A A A C C i 1 0\ 

U.UU J J \io) 




U.U 11 (i ) 


U.UO 1 \j) 


U.U // (2 j 


A AAA /">\ 

u.uuy (2) 


U.UU1 (Z) 


A AA1 A { 1 A\ 

— U.UU3U (ly) 


C25 


A/171 /1\ 

0.073 (3) 


0.077 (3) 


A AO 1 n\ 

0.081 (3) 


A AA/I /T\ 

-0.006 (2) 


0.010 (2) 


A AAA /'>^ 

-0.009 (2) 


C26 


0.095 (3) 


0.062 (3) 


0.077 (3) 


-0.002 (2) 


0.028 (2) 


-0.006 (2) 


C27 


0.080 (3) 


0.078 (3) 


0.103 (3) 


0.020 (2) 


0.020 (2) 


0.029 (2) 


C28 


0.067 (2) 


0.085 (3) 


0.112(3) 


0.018(2) 


0.020 (2) 


0.023 (2) 


C29 


0.145 (5) 


0.101 (4) 


0.151 (4) 


-0.040 (3) 


0.070 (4) 


-0.015 (3) 


C30 


0.175 (5) 


0.084 (3) 


0.095 (3) 


-0.006 (3) 


0.034 (3) 


0.015 (3) 



Geometric parameters (A, °) 



SI — C16 


1.777 (3) 


C14 — H14A 


0.9600 


SI — S2 


2.0521 (12) 


C14 — H14B 


0.9600 


S2 — CI 


1.786 (3) 


C14 — H14C 


0.9600 


Nl— C7 


1.274 (3) 


C15— H15A 


0.9600 


Nl — C6 


1 419 (4) 


C15 — H15B 


0.9600 


N2 — C22 


1.277 (4) 


C15 — H15C 


0.9600 


N2 — C21 


1.404 (4) 


C16 — C17 


1 391 (4) 


N3 — Cll 


1.376 (4) 


C16 — C21 


1 .400 (4) 


N3 — C15 


1.440 (4) 


C17 — C18 


1.375 (4) 


N3 — C14 


1.441 (4) 


C17 — H17 


0.9300 


N4 — C26 


1.370 (4) 


C18 — C19 


1.370 (5) 


N4 — C29 


1.429 (5) 


C18 — H18 


0.9300 


N4 — C30 


1.454 (4) 


C19 — C20 


1.380 (4) 


CI — C2 


1.386(4) 


C19 — H19 


0.9300 


CI — C6 


1.389 (4) 


C20 — C21 


1 393 (4) 


C2 — C3 


1.385 (4) 


C20 — H20 


0.9300 


C2 — H2 


0.9300 


C22 — C23 


1 444 (4) 


C3 — C4 


1 373 (4) 


C22 — H22 


0.9300 


C3— H3 


0.9300 


C23— C28 


1.385 (4) 


C4— C5 


1.384 (4) 


C23— C24 


1.390(4) 


C4— H4 


0.9300 


C24— C25 


1.367 (4) 


C5— C6 


1.391 (4) 


C24— H24 


0.9300 


C5— H5 


0.9300 


C25— C26 


1.408 (4) 


C7— C8 


1.465 (4) 


C25— H25 


0.9300 


C7— H7 


0.9300 


C26— C27 


1.393 (4) 


C8— C13 


1.383 (4) 


C27— C28 


1.384 (4) 


C8— C9 


1.395 (4) 


C27— H27 


0.9300 


C9— C10 


1.370 (4) 


C28— H28 


0.9300 


C9— H9 


0.9300 


C29— H29A 


0.9600 


C10— Cll 


1.399 (4) 


C29— H29B 


0.9600 


C10— H10 


0.9300 


C29— H29C 


0.9600 


Cll— C12 


1.403 (4) 


C30— H30A 


0.9600 


C12— C13 


1.373 (4) 


C30— H30B 


0.9600 


C12— H12 


0.9300 


C30— H30C 


0.9600 


C13— H13 


0.9300 






CI 6— SI— S2 


106.03 (12) 


N3— CI 5— H15B 


109.5 


CI— S2— SI 


103.05 (11) 


H15A— CI 5— H15B 


109.5 


C7— Nl— C6 


119.7(3) 


N3— CI 5— H15C 


109.5 
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